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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink 

jet recorder capable of preventing change of an 

ejection property due to load variation. 
. SOLUTION: This ink jet recorder comprises a 

recording head that has a plurality of nozzles, 

pressurizing chambers each communicating to 

each of the nozzles and pressure generating 
• elements each generating pressure variation in 
: each pressurizing chamber upon input of a 

driving waveform, and ejects ink drops from the 

nozzle by the pressure variation. The ink jet 

recorder further comprises a waveform 

determining means for determining a shape of a 

driving waveform for driving the pressurizing 

element corresponding to the number 

pressurizing elements to be driven at the same 

time and a driving waveform generating means for generating the driving waveform 
having the shape determined by the waveform determining means. As a result of 
the above structure, when the number of piezoelectric diaphragms to be driven at 
the same time is great, a driving waveform having a shape considering generation 
of distortion is generated so that it is possible to reduce the distortion of the 
driving waveform actually inputted to the pressure generating element. 
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(54) [Title of the Invention] Inkjet type recording apparatus 
[0004] 

[Problems that the Invention is to Solve] 

Generally, the above-described flexible cable 44 having 
a length substantially twice as much as a moving span of the 
recording head is used in order to ensure smooth movement of 
the carriage 41. Recently, there is a case in which a recording 
apparatus per se is large-sized and the flexible cable 44 is 
also prolonged. Further, in order to increase a printing speed, 
a number of nozzle openings and a number of piezoelectric 
oscillators of the recording head 42 tend to increase. When 
a number of piezoelectric oscillators is increased in this way, 
the number of the piezoelectric oscillators are simultaneously 
driven and a width of varying a load is increased. 

[0005] 

When a load fluctuation is increased on the basis of the 
prolongation of the flexible cable 44 and an increase of the 
number of the piezoelectric oscillators as described above, a 
distortion is liable to be brought about in a drive signal by 
an inductance component and a resistance component of the 
flexible cable 44. That is, although as shown by Fig. 10 (a), 
a normal drive waveform without distortion is generated in a 
drive signal generating circuit, when the apparatus is 
influenced by the inductance component or the resistance 
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component of the flexible cable 44, as shown by Fig. 10 (b) , 
'overshoot' A or 'rounding' B is liable to be brought about at 
a vicinity of an inflection point of the drive signal. When 
the drive signal having such a distortion is inputted to the 
piezoelectric oscillator/ a change is brought about in a 
characteristic of the injected ink drop (injecting speed or ink 
drop weight) to thereby cause a nonunif ormity of printing. 

[0006] ^ 

Although it is necessary to reduce the inductance 
component or the resistance component by increasing a number 
of pieces of the flexible cables in order to resolve such a 
problem, the increase causes an increase in cost and further, 
there is a restriction in a width or a length of the flexible 
cable and there is a limit also in reducing the inductance 
component or the resistance component. Further, although it 
is investigated to carry out a design balancing the inductance 
component and the resistance component, it is an actual 
situation that the distortion of the drive signal cannot 
sufficiently be removed only by balancing the components. 
[0007] 

The invention has been carried out in view of such an 
actual situation and it is an object thereof to provide an ink jet 
type recording apparatus preventing a change in an injecting 
characteristic based on a variation in a load or the like by 
changing a shape at a vicinity of an inflection point in 
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accordance with a number of elements driven simultaneously. 



[0029] 

Further , as shown by Fig. 4, the above-described inkjet 
type recording~apparatus is provided with drive element number 
counting means 15 for counting a number of drive elements driven 
simultaneously from a signal outputted from printing control 
means 12 for forming a bit map data or the like based on a printing 
signal from a host computer, waveform shape determining means 
14 for determining a waveform shape of a drive waveform in 
accordance with a number of the elements driven simultaneously 
counted by the drive element number counting means 15, and drive 
waveform generating means 13 for generating the drive waveform 
of the waveform shape determined by the waveform shape 
determining means 14. In the drawing, numeral 11 designates 
carriage control means for controlling to reciprocate to scan 
the carriage 2. 
[0030] 

According to the above-described recording apparatus, 
the waveform shape of the drive waveform to be generated by the 
drive waveform generating means 13 is determined at the drive 
waveform determining means 14 in accordance with large or small 
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of the number of the elements driven simultaneously. That is, 
when the number of the elements driven simultaneously is 
increased and the drive waveform having the waveform shape the 
same as that of the above-described basic waveform is generated, 
^overshoot' or ^rounding' is brought about at a vicinity of an 
inflection point (Cln through C6n) of the basic waveform by 
being influenced by the inductance component and the resistance 
component of the flexible cable 9. Hence, when the number of 
the elements driven simultaneously is large, there is 
determined a drive waveform changing a slope or the like of the 
waveform at the vicinity of the inflection point (Cln through 
C6n) of the drive waveform to provide a drive waveform having 
a shape proximate to the waveform shape of the basic waveform 
in a state of bringing about ^overshoot' or ^rounding' by 
previously estimating that ^overshoot' or ^rounding' is brought 
about . . 
[0031] 

Specifically, as shown by, for example, Fig. 5, when the 
number elements driven simultaneously is large, a voltage value 
at each inflection point (Cln through C6n) of the basic waveform 
is changed in a direction of making a corner of the inflection 
point gradual to determine the drive waveform of changing the 
slope or the like of the waveform at the vicinity of the 
inflection point. Thereby, in a state of bringing about 
^overshoot' or the like at the vicinity of the inflection point 
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(Cln through C6n) of the basic waveform, a drive waveform having 
a shape proximate to the waveform shape of the basic waveform 
is provided. In the following, inflection points of a waveform 
changed from the basic waveform are designated by notations Cli 
through C6i in the drawings. 
[0032] 

Further, as shown by, for example, Fig. 6, when the number 
of the elements driven simultaneously is large, the voltage 
value at each inflection point (Cln thought C6n) of the basic 
waveform is changed in a direction inverse to that in the case 
of Fig. 5 to determine a drive waveform changing the slope or 
the like of the waveform at the vicinity of the inflection point . 
Thereby, in a state of bringing about ^rounding' or the like 
at the vicinity of the inflection point (Cln through C6n) of 
the basic waveform, a drive waveform having a shape proximate 
to the waveform shape of the basic waveform is provided. 
[0033] 

Further, as shown by, for example, Fig. 7, when the number 
of the elements driven simultaneously is large, according to 
a timing of each inflection point (Cln through C6n) of the basic 
waveform, a waveform shape constituted by shifting the timing 
of the inflection point is determined such that the slope at 
the vicinity of each inflection point (Cln through C6n) becomes 
steep. Thereby, in a state of bringing about * rounding' or the 
like at the vicinity of the inflection point (Cln through C6n) 
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of the basic waveform, a drive waveform having a shape proximate 
to the waveform shape of the basic waveform is provided, 
[0034] 

Further, as shown by, for example, Fig. 8, when the number 
of the elements driven simultaneously is large, according to 
the timing of each inflection point (Cln through C6n) of the 
basic waveform, a waveform shape shifting the timing of the 
inflection point is determined such that the slope at the 
vicinity of the each inflection point (Cln through C6n) becomes 
gradual. Thereby, in a state of bringing about ^rounding' or 
the like at the vicinity of the inflection point (Cln through 
C6n) of the basic waveform, a drive waveform having a shape 
proximate to the waveform shape of the basic waveform is 
provided . 
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